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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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showing the state before junction of a parent chip and a child chip, 
description of Notations] 

1 Parent Chip (1st Semiconductor Chip) 

2 Child Chip (2nd Semiconductor Chip) 
4 Chip Closure Layer 

1 1 Front Face (Front Face of 1st Semiconductor Chip) 
21 Front Face (Front Face of 2nd Semiconductor Chip) 

26 63 Closure film 

27 51 Crevice 

29 Degassing Slot 

61 Metal Pad (Connection Material) 

62 Opening (Opening Which Counters Pad) 
BM, BS Bump (connection material) 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device in a 
chip-on-chip structure for reducing a processing time. 

SOLUTION: Surfaces of a main chip 1 and a sub-chip 2 are covered with a sealing 
film 26, and bumps BM and BS are provided in a projected state in a recessed part 
27 of the sealing film 26. The main chip 1 and the sub-chip 2 are connected 
electrically by joining the bump BM and the bump BS directly. When the main chip 
1 and the sub-chip 2 are joined, the sealing fihn 26 of the main chip 1 and the 
sealing film 26 of the sub-chip 2 are pressed to each other, so an inter-chip sealing 
layer 4 is formed and a space between the main chip 1 and the sub-chip 2 is sealed 
with the inter-chip sealing layer 4, 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated, 
3 .In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is piled up and united and is joined to the front face of the 1st semiconductor chip by which connection material 
was formed in the front face, and this 1 st semiconductor chip. The 2nd semiconductor chip by which the connection material 
stuck to the connection material of the 1 st above-mentioned semiconductor chip by pressure was formed in the front face 
which counters the 1st above-mentioned semiconductor chip, The semiconductor device of the chip-on chip structure 
characterized by including the chips closure layer for closing between the 1 st above-mentioned semiconductor chip and the 
2nd above-mentioned semiconductor chip. 

[Claim 2] The connection material of the 1st above-mentioned semiconductor chip and the 2nd above-mentioned 
semiconductor chip is the semiconductor device of the chip-on chip structure according to claim 1 characterized by being the 
bump formed in the front face of the 1st above-mentioned semiconductor chip arid the 2nd above-mentioned semiconductor 
chip by upheaving, respectively. 

[Claim 3] It is the semiconductor device of the chip-on chip structure according to claim 1 which the connection material of 
the 1 st above-mentioned semiconductor chip is the bump formed in the front face of the 1 st above-mentioned semiconductor 
chip by upheaving, and is characterized by the connection material of the 2nd above-mentioned semiconductor chip being a 
pad with a height lower than the above-mentioned bump. 

[Claim 4] The above-mentioned chips closure layer is the semiconductor device of the chip-on chip structure according to 
claim 1 to 3 characterized by being formed by canying out the pressure welding of the closure layer which was prepared in 
the front face of the 1st above-mentioned semiconductor chip and the 2nd above-mentioned semiconductor chip, respectively, 
and which can be transformed mutually, 

[Claim 5] The semiconductor device of the chip-on chip structure according to claim 4 characterized by forming the 
concavity for exposing the point of connection material at least in one side of the closure layer of the 1st above-mentioned 
semiconductor chip and the 2nd above-mentioned semiconductor chip, 

[Claim 6] The semiconductor device of the chip-on chip structure according to claun 5 characterized by forming the 
degassing slot for extracting the air in the above-mentioned concavity at the time of a junction of the 1st above-mentioned 
semiconductor chip and the 2nd above-mentioned semiconductor chip at least in one side of the closure layer of the 1st 
above-mentioned semiconductor chip and the 2nd above-mentioned semiconductor chip. 

[Claim 7] The above-mentioned chips closure layer is the semiconductor device of the chip-on chip structure according to 
claim 1 to 3 characterized by being formed by making the front face of the semiconductor chip of another side cany out the 
pressure welding of the closure layer which was prepared in either the 1st above-mentioned semiconductor chip or the 2nd 
above-mentioned semiconductor chip, and which can be transformed. 
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DETAILED DESCRIPTION 



Petailed Description of the hivention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device of chip-on chip structure 
which lays other semiconductor chips on top of the front face of a semiconductor chip, and is joined to it, 

[0002] ^. . ^ 

Pescription of the Prior Art] For example, there is the so-called chip-on chip structure which piles up and joms the 
semiconductor chip of a couple as structure for attaining a miniaturization and high integration of a semiconductor device so 
that front faces may counter. Two or more bumps are prepared in the front face which counters other semiconductor chips at 
the semiconductor chip applied to this chip-on chip structure. And it is ACF (Anisotropic Conductive Fihn) between the 
semiconductor chips which counter in case the semiconductor chip of a couple is joined. It intervenes and the pressure 
welding of the bumps of the semiconductor chip which counters is carried out mutually. Thereby, between the semiconductor 
chips of a couple is closed by ACF. Moreover, the conductive capsule contained in ACF is crushed by part for a bump's joint, 
and when energization becomes possible among the bumps who joined mutually, the electrical connection between the 
semiconductor chips of a couple is attained. 

[0003] ^ ^ , . . 

[Problem(s) to be Solved by the Invention] However, the conductive capsule of ACF was crushed by part for a bump s jomt, 
and by the time the conductivity was demonstrated, there was a problem that comparatively long time (about 30 seconds 
about room) required comparatively long time with the semiconductor device of the conventional chip-on chip structure at a 
manufacturing process for such a reason. 

[0004] Then, the purpose of this invention is offering the semiconductor device of chip-on chip structure which can shorten 
the time which solves an above-mentioned technical technical probrem and a manufacture takes. 

[0005] ■ ■ t. 

[The means and effect of the invention] for solving a technical probrem Invention accordmg to claim 1 for attainmg the 
above-mentioned purpose It is piled up and united and is joined to the front face of the 1 st semiconductor chip by which 
connection material was formed in the front face, and this 1 st semiconductor chip. The 2nd semiconductor chip by which the 
connection material stuck to the connection material of the 1st above-mentioned semiconductor chip by pressure was formed 
in the front face which counters the 1st above-mentioned semiconductor chip. It is the semiconductor device of the chip-on 
chip structure characterized by including the chips closure layer for closing between the 1st above-mentioned semiconductor 
chip and the 2nd above-mentioned semiconductor chip. 

[0006] According to this invention, when the connection material of the 1 st semiconductor chip and the connection matenal 
of the 2nd semiconductor chip are stuck by pressure, the 1st semiconductor chip and 2nd semiconductor chip are connected. 
For example, when the connection material of the 1st and 2nd semiconductor chips consists of gold, the time which sticking 
by pressure with the connection material of the 1st semiconductor chip and the connection material of the 2nd semiconductor 
chip takes is a short time comparatively with an about 0, 1 seconds about room. Therefore, according to the configuration of 
this invention, it is ACF (Anisotropic Conductive Fibn) about the connection material of the 1st semiconductor chip, and the 
connection material of the 2nd semiconductor chip. Compared with the configuration which is made to intervene and is 
connected, the time which a manufacture of this semiconductor device takes can be shortened. 

[0007] Moreover, since it is closed in the chips closure layer between the 1 st semiconductor chip and the 2nd semiconductor 
chip, the air which entered between the 1 st semiconductor chip and the 2nd semiconductor chip carries out thermal 
expansion, and it can avoid un-arranging [ of giving a damage to the 1st semiconductor chip or the 2nd semiconductor chip ]. 
Moreover,' in case the 1 st semiconductor chip and the 2nd semiconductor chip are dedicated to a package, the stress which 
acts on the 1 st semiconductor chip and the 2nd semiconductor chip can be eased in a chips closure layer, and deformation of 
the 1 st semiconductor chip and the 2nd semiconductor chip can be prevented. 

[0008] In addition, the connection material of the 1st above-mentioned semiconductor chip and the 2nd above-mentioned 
semiconductor chip may be the bump upheaved and formed in the front face of the 1st above-mentioned semiconductor chip 
and the 2nd above-mentioned semiconductor chip, respectively like a claim 2. Moreover, the connection material of the 1st 
above-mentioned semiconductor chip may be the bump formed in the front face of the 1 st above-mentioned semiconductor 
chip by upheaving like a claim 3, and the connection material of the 2nd above-mentioned semiconductor chip may be a pad 
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with a height lower than the above-mentioned bump. 

[0009] Furthermore, the above-mentioned chips closure layer may be formed like a claim 4 by carrying out the pressure 
welding of the closure layer which was prepared in the front face of the 1st above-mentioned semiconductor chip and the 2nd 
above-mentioned semiconductor chip, respectively and which can be transformed mutually. In this case, it is desirable that the 
concavity for exposing the point of connection material is formed at least in one side of the closure layer of the 1 st 
above-mentioned semiconductor chip and the 2nd above-mentioned semiconductor chip like a claim 5. There is no possibility 
that a closure layer may intervene between the connection material of the 1 st semiconductor chip, and the connection material 
of the 2nd semiconductor chip, and the connection material of the 1st semiconductor chip and the connection material of the 
2nd semiconductor chip can be made to stick to it by pressure good by carrying out like this. 

[0010] Moreover, it is more desirable that the degassing slot for extracting the air in the above-mentioned concavity at the 
time of a junction of the 1st above-mentioned semiconductor chip and the 2nd above-mentioned semiconductor chip is 
fomed at least in one side of the closure layer of the 1st above-mentioned semiconductor chip and the 2nd above-mentioned 
semiconductor chip like a claim 6. In case the pressure welding of the closure layer of the 1st semiconductor chip and the 
closure layer of the 2nd semiconductor chip is carried out by carrying out like this, the air in the concavity of these closure 
layers can be made to flow out through a degassing slot. Thereby, without leaving air between the 1 st semiconductor chip and 
the 2nd semiconductor chip, between the 1st and 2nd semiconductor chips can be closed good, and the semiconductor device 
without a possibility of producing un-arranging according to cellular mixing of a between [ the 1 st and 2nd semiconductor 
chips ] can be realized. 

[001 1] The above-mentioned chips closure layer may be formed like a claim 7 further again by making the front face of the 
semiconductor chip of another side carry out the pressure welding of the closure layer which was prepared in either the 1 st 
above-mentioned semiconductor chip or the 2nd above-mentioned semiconductor chip and which can be transformed, hi this 
case, the connection material of the 1st above-mentioned semiconductor chip is the bump formed in the front face of the 1st 
above-mentioned semiconductor chip by upheaving, the connection material of the 2nd above-mentioned semiconductor chip 
is a pad with a height lower than the above-mentioned bump, and, as for the above-mentioned closure layer, it is desirable for 
a laminating to be carried out on the semiconductor chip of the above 2nd, and to have opening which counters the 
above-mentioned pad. Since the bump of the 1st semiconductor chip is guided at opening formed in the closure layer and a 
bump's point contacts a pad m case the 1 st semiconductor chip and 2nd semiconductor chip are joined by carrying out like 
this, position doubling of the 1st semiconductor chip and the 2nd semiconductor chip can be performed good, and the 1st 
semiconductor chip and 2nd semiconductor chip can be connected certainly. 

[0012] Moreover, it is desirable that the degassing slot for extracting the air in the above-mentioned opening at the time of a 
junction of the 1st above-mentioned semiconductor chip and the 2nd above-mentioned semiconductor chip is formed in the 
above-mentioned closure layer, hi case the 1st semiconductor chip and 2nd semiconductor chip are joined by preparing this 
degassing slot, the air between the bumps who entered in a closure layer and opening can be made to flow out through a 
degassing slot. Thereby, without leaving air between the 1st semiconductor chip and the 2nd semiconductor chip, between the 
1st and 2nd semiconductor chips can be closed good, and the semiconductor device without a possibility of producing 
un-arranging according to cellular mixing of a between [ the 1st and 2nd semiconductor chips ] can be realized. 
[0013] 

[Embodiments of the hivention] Below, the gestalt of implementation of this invention is explained in detail with reference to 
an accompanying drawying. Drawing 1 is an illustration-cross section showing the outline configuration of the semiconductor 
device concerning the 1 operation gestalt of this invention. This semiconductor device has the so-called chip-on chip 
structure, and after laying the child chip 2 on top of the front face 1 1 of the parent chip 1 and joining to it, it is constituted by 
dedicating these to a package 3 . 

[0014] The parent chip 1 and the child chip 2 consist of a silicon chip. The front face 1 1 of the parent chip 1 is a front face by 

the side of the activity cortex field in which fiinctional devices, such as a transistor, were formed in.the-seniicmductor^-^ 

substrate which makes the base of the parent chip 1 . Near the periphery of this front face l:5 v'^2.ops^P^^ 
connection are arranged, and the pad 1 2 for this external connection is connected to theleadframeTTby the bonding wire 13. 
Moreover, in the front face 1 1 of the parent chip 1 , two or more bump BM for the electrical connection with the child chip 2 
is arranged. 

[00 1 5] The child chip 2 is joined to the parent chip 1 by the so-called face down method which made the front face 2 1 
counter the front face 1 1 of the parent chip 1. The front face of the child chip 2 is a front face by the side of the activity cortex 
field in which ftinctional devices, such as a transistor, were formed in the semiconductor substrate which makes the base of 
the child chip 2. In the front face of the child chip 2, two or more bump BSs connected to the internal wiring counter bump 
BM of the parent chip 1 , and are arranged, and the child chip 2 is electrically connected with the parent chip 1 while it is 
supported by the upper part of the parent chip 1 by connecting with bump BM of the parent chip 1 with which bump BS 
counters, respectively. 

[0016] Moreover, it is closed between the parent chip 1 and the child chip 2 in the chips closure layer 4 which has insulation. 
Thereby, in case tiie parent chip 1 and the child chip 2 are dedicated in a package 3, it can prevent that air enters between the 
parent chip 1 and the child chip 2, Therefore, the air which entered between the parent chip 1 and the child chip 2 carries out 
thermal expansion, and can avoid un-arranging [ of giving a damage to the parent chip 1 or the child chip 2 ]. Moreover, in 
case the parent chip 1 and the child chip 2 are dedicated to a package 3, the stress which acts on the parent chip 1 and the 
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child chip 2 can be eased in the chips closure layer 4, and deformation of the parent chip 1 and the child chip 2 can be 
prevented. 

[0017] Drawing 2 is a partial expanded sectional view expanding and showing the status before a junction of the parent chip 
1 and the child chip 2. Moreover, drawing 3 is a plan expanding and showing a part of child chip 2. Since the configuration 
about near the front face of the parent chip 1 is the same as the configuration about near the front face of the child chip 2, 
below, suppose that it explains focusing on the child chip 2 to it, and it attaches and shows the reference mark of the 
correspondence fraction of the child chip 2 to each part of the parent chip 1 in this drawing 2 . 

[001 8] On the semiconductor substrate (not shown) which makes the base of the child chip 2, the layer insulation layer 22 
which consists of a silicon oxide is formed, and the intemal wiring 23 is arranged on this layer insulation layer 22. The front 
face of the layer insulation layer 22 and the intemal wiring 23 is being worn by the protective coat 24 which consists of a 
silicon nitride. The intemal wiring 23 is countered and the pad opening 25 for exposing a part of intemal wiring 23, 
respectively is formed in the protective coat 24. 

[001 9] On the intemal wiring 23 exposed from the protective coat 24 through the pad opening 25. bump BS which consisted 
of an oxidation-resistant metal is upheaved and formed. As an oxidation-resistant metal, gold, platinum, silver, palladium, or 
iridium can be illustrated, for example. The front face of a protective coat 24 is being worn by the closure layer 26 which can 
deform. The earthenware mortar-like concavity 27 is formed in the front face of the closure layer 26 in relation to bump BS, 
and the point of bump BS is projected in a concavity 27, and is exposed from the closure layer 26. Moreover, the free passage 
slot 28 for opening for free passage the concavity 27 which adjoins mutually at the time of a junction for the parent chip 1, 
and the degassing slot 29 for extracting air (air) from the concavity 27 near a periphery are formed in the front face of the 
closure layer 26. 

[0020] The closure layer 26 consists of a polyimide to which photosensitivity was given, and a concavity 27, the free passage 
slot 28, and the degassing slot 29 can be formed by performing exposure and a development That is, after forming the pad 
opening 25 in a protective coat 24 and formitig bump BS on the intemal wiring 23 exposed through this pad opening 25, the 
closure layer 26 is formed by applying a photosensitive sol-like polyimide on a protective coat 24. This closure layer 26 is 
formed in a thickness larger than the height of for example, bump BS. And ultraviolet rays are irradiated to the field which 
should form the field which counters bump BS of the front face of the closure layer 26, the field which should form the free 
passage slot 28, and the degassing slot 29, and these fields are exposed. Then, pattern formation of a concavity 27, the free 
passage slot 28, and the degassing slot 29 can be carried out by melting and removing the fraction by which the front face of 
the closure layer 26 was exposed by the solvent. 

[002 1] In case the child chip 2 is joined to the parent chip 1 , the pressure welding of the parent chip 1 and the child chip 2 is 
mutually carried out in the status that bump BS was made to contact bump BM of the parent chip 1 . By this pressure welding, 
bump BM of the parent chip 1 and bump BS of the child chip 2 are stuck by pressure, and the electrical connection of the 
parent chip 1 and the child chip 2 is attained. Moreover, the closure layer 26 of the parent chip 1 and the closure layer 26 of 
the child chip 2 are crashed, the concavity 27, the free passage slot 28, and the degassing slot 29 which were formed in each 
closure layer 26 are lost, the chips closure layer 4 is formed, and between the parent chip 1 and the child chips 2 is closed by 
this chips closure layer 4. In the case of this closure, the air in a concavity 27 flows mto the concavity 27 which escapes from 
and comes out from between the parent chip 1 and the child chips 2 to the exterior through the degassing slot 29. or adjoins 
through the free passage slot 28, and it escapes from and comes out of it to the exterior through the degassing slot 29 
connected to this concavity 27. Thereby, air can be removed from between the parent chip 1 and the child chips 2 nearly 
completely, and between the parent chip 1 and the child chips 2 can be closed good. 

[0022] As mentioned above, according to this operation gestaU, by sticking directly bump BM of the parent chip 1 , and bump 
BS of the child chip 2 by pressure, electrical connection of the parent chip 1 and the child chip 2 is carried out, and between 
the parent chip 1 and the child chips 2 is closed by joining the closure layer 26 of the parent chip 1 , and the closure layer 26 
of the child chip 2, and forming the chips closure layer 4. 

[0023] For example, when bumps BM and BS consist of gold, the time which sticking by pressure with bump BM and bump 
BS takes is a short time comparatively with an about 0. 1 seconds about room. Therefore, according to the configuration of 
this operation gestalt, it is ACF (Anisotropic Conductive Fihn) about bumps BM and BS. Compared with the configuration 
which is made to intervene and is connected, the time which a manufacture of this semiconductor device takes can be 
shortened. ^ 
[0024] Moreover, the air between the closure layer 26 of the parent chip 1 and the closure layer 26 of the child chip 2 is 
removed nearly completely at the time (at the time of formation of the chips closure layer 4) of a junction of these closure 
layers 26, and it is prevented that air enters between the parent chip 1 and the child chip 2 by this chips closure layer 4 after 
formation of the chips closure layer 4. Thereby, between the parent chip I and the child chips 2 can be closed good, and the 
semiconductor device without a possibility of producing un-arranging according to cellular mixing of a between [ the parent 
chip 1 and the child chip 2 ] can be realized. 

[0025] In addition, although [ this operation gestalt ] the closure layer 26 is formed after bumps' BM and BS formation, after 
fomiing the closure layer 26. bumps BM and BS may be formed. For example, drawing 4 (a) After forming the pad opening 
25 in a protective coat 24 so that it may be shown, the closure layer 26 is formed on the protective coat 24 besides this pad 
opening 25. In other words, the laminating of the closure layer 26 which has opening 26A corresponding to the pad opening 
25 on the protective coat 24 in which the pad opening 25 was formed is carried out. And drawing 4 (b) You may form bumps 
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BM and BS by making bumps' BM and BS material deposit by plating on the internal wiring 23 exposed through opening 

Ed B steigl^t. as for Uie thickness of the closure layer 26. it is good to be pertmenfly changed accordmg to Jiat^a 
ofl?dosure lafe 26 and the bumps BM and BS. For example. drawin^4 (b) As an -^^g^^y •'f ^/^^J' 
Se closure layer 26 may be set up lower than bumps' BM and BS height, hi addition as a matenal of the closure layer 26. 
JCR (Junction Coat Resist:tradename) can be used in addition to a photosensitive polyimide^ 

STlTShennore. although a concavity 27 is formed in the front face of the closure layer 26 and the free passage slot 28 
Sd the dSaX sbt 29 arfprolonged and formed from this concavity 27 with this operation gestalt. for example the 
«e ScSs 1 is fenced in L front face of the closure layer 26 along a chip periphery, and two or more bumps BM 
and BS point may be made to project in this concavity 51 , as shown m drawing 5 . 

ro028lSiTthe closure laye^ 26 has photosensitivity and the concavity 27. the fi^ passage slot 28, and (he degassmg 
bt 29 on smSc o? t closure layer 26 ^e formed of exposure and a development fiirther agam When the closure laj^ 2^^ 
Ss Lrharrotosensitivity. when the fraction which pattern formation of the r^ist layer is c^ed out on the ensure hyer 
S is nit Lvered by this ;esist layer is removed by etching, it is good to form a concavity 27, the free passage slot 28, 

m02*5t ?rS It Ifartial expanded sectional view expanding and showing the status before a junction of Ae parent chip 
KlSSp 2 derS explain other operation gestalt of this mvention. In this ^awmge , suppose that Ae: same 
Jefeice mark as Sie case of drawing 2 is attached and shown, and. below it explams to the fraction equivalent to each part 
shown in drawing 2 focusing on the difference with the 1st operation gestalt mentioned above. _ 
00301 «&eration gestalt. the closure layer 26 prepared in the front face of the child chip 2 is omitted with the 1 st 
So?gt S So^edlbove^ and the front face of the protective coat 24 of the child chip 2 is reposed. Moreover the 
S S ITS tS s^^^^ of a thin fihn which consists of an oxidation-resistant metal is formed on the "genial wmg 23 
SosSfroXrote^tivecoat^ 

opening 62 corresponding to the metal pad 61 is carried out to the parent chip 1 on the protective coat 24. 
?00^ At the Le of a jimction for the parent chip 1 and the child chip 2. bump BS enters mto the opemng 62 of ttie closure 
S^mlZlU concavity 61 A by whichSie point of bump BS was formed in the metal pad 61 corresponding to the 
KiSglS and bump BS and the metal pad 61 are stuck by pressure, where a concavo-convex combmationi^ ^ 
Mor3y cl^mg ouf the pressure weldilig of the closure layer 63 of the paroit chip 1 to the ^f^f^^^t^t^l^l , , 
the^elg between the closure layer 63 and bump BS is lost, the chips closure layer 4 (refer to the drawing ) 
isformed md between Uie parent chip 1 and the child chips 2 is closed by this chips closure layer 4^ 
S ThSore A^Le which a manufacture of this semiconductor device takes can be shortened by the configuration of 
EperS gSi^^^^^^ as the configuration of the 1 st operation gestalt mentioned «bove JvJn'";>H T^^^^ 
S child chips 2 can be closed good, and the semiconductor device without a possibility of P--°<l;|<;«^g 

Sss bTceUular mixing can be realized. Moreover, with this operation gestalt. in case the parent chip 1 and .the ohi W ctap 2 
a? a^ncL-convex combination is made when bump BS is guided at the opemng 62 formed m the do "^e 

SlnlS point of bump BS enters into concavity 61 A of the metal pad 61 Position d°"Wmg f the .Paren chp 
Sldlp 2 can be perforSied good, and the electrical comiectionof 1 and the child chip 2 can be formed 



rooS addition, although the metal pad 6 1 and the closure layer 63 are formed vn the parent chip 1 and bump 's 
ireoared iS Ae ch^ld chip 2 with this operation gestalt, bump BM may be prepared m the parent chip 1 , and the metal pad 61 
Sfclos^e ay^ 63 Lay be formed in the child chip 2. Moreover, the metal pad 61 may be formed in the parent chip 1 
rumrBsS tlie c^^^^^ layer 63 may be formed in the child chip 2, bump BM and the closure layer 63 may be formed m the 
nflrent chin 1 and the metal pad 6 1 may be formed in the child chip 2. , - .t. iv * ^ 

C]S.h;^orit is desnable that'the degassing slot for extracting the air in opening 62 is formed m the front face of the 
closi^elaw63 Ifthis degassing slot is prepared, in case the parent chip 1 andthechildchip2 mlbejomed, Aeau" 
bS^n birBSs w^^^^ in the closure layer 63 and the opening 62 can be made to be able to flow out through a 
5e^"kg 3 air can be removed from between the parent chip 1 and the child chips 2 nearly completely, and between the 
narent chin 1 and the child chips 2 can be more closed to the fitness. . 
Cl Xul ^explanation of the gestalt of implementation of this invention is as above, this mvention is not Imuted to 
ToSr^^n gt dt^^^^^^ above. For example! although [ the parent chip 1 and the child chip 2 ] it is the chip whidi all 
Ste oSiSm they may be a semiconductor chip which used other arbitrary semiconductor matenals other than sto 
S ?<Smp3 Slductors (for example, G^As semiconductor etc.) and a germamum semiconductor. In *;s case Ae 
s^cSnSr material of the child chip 2 may be the same as the semiconductor matenal of the parent chip 1. and may differ 

^6?* ad^ ion. it is possible to perform various design changes within the limits of the matter indicated by the claim. 
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<54) [»W«>=&»3 ^y:/-:t>'?'y:/«liS©*^Se 
(57) [^*^] 

iSf-y ri OMihll2 6 fc^f-yr 2 Wjljhflg2 6 t 
fEtt$tL&<Ii:l-J:»3f--ynSit±l4*^'?^^$ti.. 




(2) 

1 

icon 1 «o^^«cf- y rco^ffli^aia-^ipSiiT^^^ 

-r 6 "/ r • .J- y ■ f - -y r^^^O^-^#:^^S. 10 
[ii*Jl2 ] ±IESgl «^#:^-y^t5 J:t/±iSm2c7) 

^ y r*j a:t;;±i3SS 2 w^i^tc^ -y rco^ffitcus lt 

tof - "y 7" ■ • f - -y Tim.<r>^m^m.. 

IBIS 1 <D^v^i-/r(ommi,zmBLxmL^tifz^'^y 

K<7)f-.yr ■ 3r>' • f-yT-fiijtco^^fli^s. 

^ «y r Jd cfci/±iem 2 w*#f*c^ 'y TcnmmtiZ^ix^ii 
m\'r(^ii-fzmm^m:n^immzm&^^h ^t\,z 

J: Om^ti-C V ^ i: £!f$mi:-r^if 1 =S:V ^ L 3 
COV^-r^xAH^fB^COf-yr • • f--y7li^<?3¥^#: 

4^*^>y7"(Oj^ihlS«iP-=5:< fc i>-*tc{±. 

^!|f®i:-r.&f«-^Jl4ld®<?>f--y7" ■ :t>' • f--yrffl^ 

[ ^Jfl 6 ] ±ISIg 1 -y rt5 j:t/±iam 2 CO 

^^m^-^- -y ToJrfjtJliOiJ'-^ < t i>-:Srt;i{4. ±fEI^ i 
io^iisf- -y r fc ±se^ 2 >y -rff^^mz , 

ixT V^S ; i: ^!^^fc-r-Sit*3l5l2®c^f-yT ■ :ty 

[|g«JS7l ±IB^-yrigKjhil{4. ±IBmi«*#* 

-y 7-i /c{4±iam 2 <7)*#i<cf - -y Tffi-ijl.zWLn hfl 40 
/i^i^^flg'5:S*ihlS^fl!!^r<7)^«cf- -y T-fOSlBH t JE« 

JSl =5:V^t3c?)V%-m*Hciei5<^^-yr • Jfy • f->y7° 
[0001] 

-r^^-xT - jj-y • ^^yy'mm(r)^-mi^mmzmi-i>. 

[0002] 50 



^t^2 000-2 4 3 904 
2 

^ffi^LS-^-S -ti^OjSit k UT . -^^rw4^i*c^ y 7-^ 
I9>af--yr- Ji-y- f->y7l8ii*«^S, ^C0f->y7--5r 

y ■ t-yTimizmm^tit^i^^'yTizii. mcr>^ 
ma^i-^yTizidfiii-t^mmizmcimj^yrmmi^ti 
Tv^f.. -etT. -Mffi^w-i-yy-m-^^^-mAz 

{4, jl[tl"I-^'S¥##:f--y7"l3t:!:ACF(Anisotropic Con 
ductive Film) tl^-il-^^tlX . *t|6l-ri.^^f-"/7"<0 
y<>'7"|5l±7!)^fflStcffg??iiS. ^ixtJ:'?. 

#«5^>yr^*^'ACFTJfjh$ii&. a^c. vNVrcojg 

A c F t;-^ i iiT V ^ S r-b ;l'*>')tii 

X . mHzt§t^Lfz^^yr\^X'mm.^^tl^t ^t:ibiz 

X *) . -Mio^mi^i- -y y'mcom%mwmi&^tii> . 

[0003] 

JK) m-^i)^i>tiib. «^5ftc7)f--yr • ^y ■ f--y7lfigi0 

^mmM.m.x'ii. wmumzimm^^^fm^w-t^t 

[00 04] -eciT-s :L<r>mn<^smii. ±^(r>imm 
Mmi:m^v. mmizmtmwii:mmc^i>^-yy ■ 

[0005] 

^fl-*«J^^$iutm 1 y rk . ncomico 

^ii^^vr(7)msizm.h^h^tix^-^^ti. jjsss 

1 t7)i|iSfisf- .y7'ic*fi«a-rs^fflt::, ±IBII 1 O^l^f*: 
f - -y 7"tOi^^?ft^JE«-r S 2 
O^ji^^ltf- yyt . ±f£IS 1 iO^^fls^'y 7-^:^.12^2 

t^i^tszt^^mti-t^-yr ■ :ty ■ ^-/yimcT) 
^iimmx'$>i>, 

[0006] ZCOWmzXtlii. m 1 C0¥#«s^-y 7°tO 
^igtSPWi: m 2<?)^flsf - 'y ro^^Wfc **JE«-r^ 
iktci"?. Illc0¥#«s^>y7°tm2<7)¥#«£^'y7° 

vr<Dmi^mi}^Tm^^ii.x\.^^i^. mi<r>^ 
«y 7°o«igii?w k m 2 io^j^fls^ «y r<Dmmm t 

Xhh. Lfzi)^->X. :i<rm^cnmjSL(,zj;.mi. SS1<7J 
WkJ-ACF (Anisotropic Conductive Film) ?rjViE$ 

[00071 t/::, ®l£^¥^«:f-y7-ka?20^|^-2i«s 
^•yrkcOlSfi. i-'y-mM±MX'm±^ilX\>^i.i}- 
||l<?)i|^ft^-yrklB2£0^®«cf--yTi:iO|StC 



(3) 



[0 0 081 ^*3. iil^Jl2iOJ;dOc. ±MSBl(0^rm 
flc^y7"i>J;l/±ia352co¥®i*f--/rco^^W{i. 10 

^tL-f^t jjem 1 <o^ft:^ -y rtii t;f±ies? 2 

f*;^ >y 7W*lSt::§lieL-r?^JS$n;t^N'vrrfc o T i 

ii^. tfz. mmm3<oioi,z. ±i2miio^«s^>y 

[00 09] S^>t. m^m4<r>idlz^ ±iSf->/r^ 
SiUUi. ±HEmi0^f!|£f--y:r*5j:Uf±iEm2c^^t^ 

, m^m 5<r>xoiz^ ±Mm 1 co^wc'^ «/ rtj 

o^fjsf - -/ rcoJt^W i: |g 2 - -y :ro®ig 

m^b<Dmzm±mti^it^^ti^ti^ti^^'k<. mi<7) 
4£#{*:-f - .y Twfi^igg^Mt m 2 <^ifi#«tf - '/r<7)S^Mai 

[00 1 01 M«Ji6i^j;atc, ±iemio^w 30 
flsf - -y rti i y^±iem 2 c^¥#^f - -y 'r(Dmitm<^J^^ 

##i*c^>yr<7)jif^B$ic. ±ieniigi5i^<7)SM$rfe# tis-r 

V^. ^ a -ri. >! i: t J: 0 , IS 1 (O^f^^ •yTi^f}jhM 
i:m2(7)^«^f-'yTc7)$t±l^i:^BE«S-li:Sl^t=> ^ 

k m 2 c^^f^s^ -y r i: <7)|Stc^S:a-r^: t^K.'m 
T§ , m 1 13 ii^m 2 to^fls^ .y ng^foMrS^gAfc: 

[0 0 1 1 1 ;5^>(c*?"c. iS^7<7)J: die. ±ie-f-y 

na^iitm. ±iasi i tTj^i^^ft:^ >y r4/i{i_hiESS2 

fl!J:^r<7)^f<s^-y:ro^ffitjEflf$-&§.ikl:J; OJ^J^t 
^aTtii.^ iOi^, ±aesiio^f-^«£^-yrcoit 
±mmi(o^^i^^vr<7)mmizmsLxm 



1tlM2 000-2 4 39 04 
4 

iSJifjtMti. ±mm2(r>imi^^'yy'±izmimti 

tLw zo-t^c^tizja*). mico^mi^^'vytm 
2(r>^i/^^'yrt^m^^tmz^ mlcr>^mi¥i~"y 
r<r>j<yy'iim±Mizm^^titzmamizmfH-^ix.x . 
j^yT<n9Gm^^^^-<-y vi,z^^m-t^<^x\ mico^W. 

oZtij^X^. mi fiO¥^^^-:^ -y S 2 -y 

[ 0 0 1 2 ] i/c. ±ISJt±Mtc{i:. -bSE9^ 1 
^'yrk±iEIS2£0^#f*-^'yrwgf-^t, ±IB^P 

mi^<r>^^tk^ m-ttzibcryoirtk^mmm^tix 

0. mi<r>¥mi^i--yy'tm2(r>^mi¥^-yytiip^ 
^it^miz. mjtmtmammzxK)Q^tz^<yyt<r> 

^cr^^^J:.rmmi:^tLXmtii^■t^:lbtl^X^ 
h. MzX^. Sgl«^{*:^>yrtll2i04^f4s^ 
'yTb<m^Z^i:m'tZh*j:<. miiii.^m20y^ 
®«cf-'yT[aSr^«ft:K±-r.Sii:*«T-§, miHi^lf 
m 2 y 7lSI'V£r)^?a^Xfc: ^ ^^tP^?- ^fe t 

[00 131 

■r-^y -^'/rmMi^txii*). m^ yyi<r>mm 

1 lt;^^-y7-2^aia-&:b-ltT^-&t/cfS. iitii>^ 
n'y'y-i^3\,zmJtZtl,ZX':>XmfS.^tLX\<^&. 
10 0 1 4} mf-'yT I i5^V^^^'yy2ii. fztm 
i^aayf-.yrA^^j^'^TV^S^ jglf- yyiO^ffil 1 

mx'h^, z<7m'mi Kr^mmmiziA. 9mmmm<^ 

Siawt-y H 1 23(/iiiia§nTfcO, i<?)5'hSI5«ilEffl«0 
^N-'y K 1 2 {4, ^lO-r -V 1 3 J: 'J - H 

Wl ^f->/r2i;<7)mMl@^'03ti6iO^««0 

[00 1 5 1 ^^f->yr2{4, mm2i^m-i--yy°icom 
mil i,zni!^^^t: , I ^i9»9>-?. y x.-rKy^ ym^xm, 

^•y7"U3jt^$:h.-CV^§. i'-^-yr2<?3^jlo(4. -Tf- 
•yT 20a«c^^r-r^#f4fa«Rtct3l^T h ^ >'>''X7^ 

-S.. ^f-yr2CDSiiBt:{4. m^W^^^^Wdm, 
mn) B s *^f - .y 7" 1 w ^-r B M \,zn\^ LTiB 

ifti-r^^f- >y 7° 1 <r»^yyr-^mzmm^i\.h k i ^ 



(4) 



1 tmmsizmm^ti.x\'^:^ . 

[0 0 16] ifc. mi-yyi bT^-vT^tcomii. 
ntc J: "9 . mi- -y T 1 i5 iy^^f - -y r 2 Sr/N" -x Ir- 1; 3 

1 * ^^{i^ ^ -y 7- 2 ^ J: - i^"^-^- i: I' w i^c^ 
M-^SrlflljS-Cg'S, ^^>y7"liJJ:U'i'f--/r2 
*i/N".y ^-i^'3fc^/:>ix-SI^=3ri: ^f-'/T" 1 fci 10 

xf^^ >y r 2 izwm-ti> rmm±M a 

[0 0 17] 02{i. ia^-yri*3J:tX^f-yr2c7)gf 

* -s . y r 1 <r>mm\imfh mmt. =f-^ r 

t±, ^^f-y7-2^tf>t«HB-r^^fci:L. ^£^1324= 
[ 0 0 1 8 ] «yr 2c7)^i4c^^:-r^^i**1R <1I5^ 

fHmm2 3im^^tix\^^t, mmmm22}6xx/ 

ti:^^m^24TmhtlX^^^. ffiaiS24lct±. I*ig|5 

im2 3icMifatT. F*=igirffiill2 3<^-m^^ti'?ii-M 

[00l9]^-^'yVmD32 5^iYLX9mSSt2 4i}-(^ 30 
®ai L WH 2 3 ±tc{4 , i}K-fbttO#iRTl8^$ 

m2 4 0|Sffl{4, ^^Sg'3:«±112 6 X'nhtLX\>^ 

>:.m.-t^^<m^2iifn^'^hxm. 

nn2m\,zm'i^\^x^iM2^t-i>n 

ffifCV^-|>. t.fz. Mihll2 6t0lSWl3(i. m-^-yri 
fcW^^B^tciJl^T . -S.\.^\,zWmhm^2 7 $r^ffl^ 40 
-g.5t«>c^iSii;«2 8 b , J^i^ftifi^onflgB 2 7i)^h&% 
{:t.T) itk<1'zibcr>3UT^^m2 9tW^^tlX^^ 

I*. 

[00201 ^t±M2 6(±. JS3tf£7&^'ft^§ 
fitz^'J A 5 h-CtS^$tLT V^T . m 2 7 . mMm2 
8t3j:lKxrftt;?i2 9{±, EitiJJ;t>'3SfftJ!^Srtf^ 



^$^2 0 0 0-24 3 9 04 
6 

h::t\iZX*)^im2ei:mm-h, ^<7)t*jhlS-2 6 

fSMii. »«2 8&J^)34-r^&®^fcJ:l/iTfe§ 
5«2 9 ^J^j^S^^^fS^ti^J'I^Sr^Jt LT . ^ix^>iO 

7 . ]S5i?S2 8i5 J;t>'XTg[&ii2 9 ^)^^~ym\SL'1r 
tZ.kifiX'^i>. 

[ 0 0 2 1 3 ^ f - y r 2 ^r^f- y T 1 (.zmi^-i'^'^liZ 

M^<y7"l t^^«yr2i:*fflSt3ES-r^. 
^Wff^l^lj:*). Sfl-:>- ynWN'>'rBMfc^^^-yr2 
cO-'N'yrB Si:AiiI«$<xT, m^-yyi tf-^yy2 

tcDWM.mmims.^n^. ii^-, gif- yncoftiii 

2 6 tJ i tX^^^ -y r 2 Ojf ihM 2 6 *ffi?g$ a. ^fl^' 
tl(r)mjkm2 6 tcffMStt^[HIgP2 7 . jia^2 StJ J: 
t/xTfti'?»2 9*>^<=5:-?-Cf--yn§^ihH4*>B^ 
^tl. Z<7)i"yy^mitM4iz^'^xm^'yyit'¥-i~ 

'yr2b<Dm^$i±^tii,, :zcom±<7)m. \m27^ 

er>^it. JiT^^m2 9i:m'yXm'f-yyit^i~-y 
r2t«p^*-A>^l>ai'\J&ttai-5*^ i^^a. ^jlf«2 8 

i:m-}xmm-t^wm2 7^^L. ^<r)mu27i,zm 
m$tLtz:cTtk^m2 9^mr>x^m^m'nii^. ^ti 

^^izm^^h ztifix'^ . -yy i t^^-yy2 1 
<^mi^mzm±xt^, 

[0022] uLhcoi 0 z(r>mm^mizxtiii. m 

f - >y 7° 1 <r)^<yyB m t -y t 2 <jyj'\yy b s i: 

5!>^^«^$ix. «f--yTl£0Mjhll2 6i:^^^-y7-2 
OltihIM 2 6 3&s«^ $ fLT f- -y rf^J^ jhJi 4 
^.ifctCiO. JM^'yri i:^^^>yr2i:<7)ral3&♦^^±^ 

[ 0 0 2 3 3 ?t i: X.{f , X^vyS, M , B S^^^T'filJS^ 

&IRjra{4l«?0. Ig'-^^fcJtl^Wmo^lST'feS. L/:: 

i}-->x. z.(rms^m<rimAz)^Mt. /n'^tem, b 

S ^ AC F (Anisotropic Conductive Film) 

T^^-r I. iff ^tcjt^T . ^ <r>^wii^m.<7mmm-f 

[0 0 24] tit, ^f-y7°l<^^rjtJ12 6 t^^^-yr 
2 cOJif jhfli 2 6 i: ffm<n^\i . i n ^>^0^^ jhH 2 6 CO 

^•yrisai'iifcJi4co}i^^f^t3*iv^-c{4. zLoy^v 
y^rncM 4\izi.-ixmfir- V y 1 15 j;i/^f - y T 2 mz 
^m^A 0 atf ^ i: ti^m±^ti^ . .mt; i o , mi~ >y 
T 1 fci^f- yy2b<7)!^i:B:mzm±'r^z tt/^x"^ . 

m^vyi t><tt>'^-f--yr2ia^£OM2MAti5^^SK 
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7 

[ 0 0 2 5 ] =5rt3. ilCOmmm-Cit. M'yrBM , B 

2 6 fjmiS.^tifcmz^^yy' B M . B S fmsK^tl'C 
fctm, 04 (a) tc^-Ti^t:. fii^24t: 

il^wmail 2 4 ±lzMibm 2 6 SrJI^fig;^^ . 

(f, /N->y HIIBPaf2 53!)>JFM§il/i^ail2 4±(C. >t 

2e^mm^^. -euT. ia4(b) t^<-rJ:-3t. nn 

g|{2 6Ai>J;t//N"-/ HISPg|52 5i&:n-LTMa5U)tra 10 
nm23±iZ^ tit tit^ '/^l>ZX':>Xf<yy°BM, B 
S<7)Wf4i&tll®§-tt'&^i:tiJ:0. /N'vrBM. ESS: 

[00261 ^<Dll/ig}e®T'{i, ^^IhIM2 6<7)|1 
;¥j^VN'yyBM, BStoi«§±Oi):*:&<iSS§tLTV^ 
!^1ihM2 6«M)*U. mjkm2 6i3XW<y'rB 

M. BS(r>iftmi>zmtxmmiz^^tii>tx^\ ret 
x.{f . 04 (b) izisMmx^-rx o ic. m±m2 e<Dm 

mifi, >'N'VTBM, BS<7)i«$j:'3t>®<^§ixT*> 
ctl^, =5:^3, tt±m2 6c7)iHffi: LTti, m^'^'J^ 20 
5 mi'hfc. i'trfc;?-}* JCR (Junction Coat Resist : 
ffidl.^) ^m\-^h^tifiX'^h, 
[00 27] S^>tC. i<7)Slii^^.-C{4. JtjtM2 6« 

m^iizmu 2 7 (mu 2 1 is-t^-mm 2 

B.ii^V-:si.r\^%m29ifmfx.m^^ivC\^htiK tz 
t m 5 t^^-r ± a t;. J*ihJl2 6 c7)aHfci=^^^0 

WC^WN'VTBM, BS<7)5t^S:^ai$-<f:-rti 

[0 0 28] $^>lCi/i, *tjtiK2635/S^«^WL, 30 

mii-M2 6(Dmm<om^2 1 , Bii8S2 sisii/^xrsc 

Mihll«!2 6*<^3fe«:$-*t'Ct^^:V^^t{4. M 
ifcM2 6±{c^i''xhBi*^^-?^-:^B^§tL. icoixi^' 

$fL-S.^tt::J;0. DaSP27, Siffi?fl2 8*>J;l/xTfe 
t=«2 95!)i?gfi!4$ix^i:J;i'^, 

[ 0 0 2 9 ] 06(4. ^<7)5tqfli7)fi!l<^llffe0ffilCOV^T 

t^tjv^T, m2\izm-^wizmm-i>Wft\iz\i^ 020 

[0030] ^(r>msm7C\t. ±^2 t^SI 1 <7)^MB 
mx=(-^~ -y r 2 O^DB tiSlt J^jixT u-S. itJS 2 6 

i^^-y7-2<^^aJl2 4«0^ffl**SaiL 
X\^h. ±tz, ilf--yTlfci4, yN*-yHmgP2 5 2r^ 

LxmiiM 2 ^ ^^^Hi L/C f^mm 2 3 jiic . jfiM-fi: 



1t^2 0 0 0-2 4 3904 
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tJ 0 . ^iEII§2 4±t3{4. ^m^N"-y H 6 1 {cMltL/^rBS 
Pgi56 2^*-ri.M±M6 3*^;i§tLT(.^^o 
[ 0 0 3 1 ] ^f- -yT 1 k^f--y 7*2 i:«0«|-^B§tC{4. 

rBsco5t^//>'^" y }^mn^2 ^izMmLx^m^'^'y 

F6 1 tc:}|^^§^l,^[HI3l56 1 ArttlAOa^^. MVrB 
Si:^«/N"'y H6 1 tt>m{h^^^^xLfzVimX'SM^ 
tlh, itz. a^-■/T1^7)^^JhM6 3*^i^f-•yT2^0^fe 
^)K2 4lcBE^?rfiS^:fctcJ:0. m±m63t^<yr 

Bst cofmi}^^ < ^ -jt y ns^jhii4 mim 
m) tm&^ti^ z<n^^yrmM±M4i,zx-r>xm^v 

n i: ^ ^ «y r 2 tcr)^tm±^ tlh . 
[00 32] Lfztt^-yX^ ^LcnmWBMcommzJi'oX 

±^Ltzmi(r>miimm.comf^tnmiz. zcd^ 
ii^m<^mM(>zm'th f^^^^-t^ zt-fj^x^^. ± 
fc. m^ yy° 1 t^'yy'2 t<D^^mz$i±-t^z 

i,i:^\,-^^ii\^mf:mmx'^ ^ . ^(TtoL. zommB 
mx'ii. m.^>y'rit^i"y~r2ti^-thmz^ j< 

yTB si}:$istM6 3lzjm^titzmn36 2l,Z^fH^ 
il. j<yTB S«0^5S^*«^iS^N°-y H 6 1 <^mm6 1 A 

(zx'os<tsztizxr>ma^-^i^-ti)^h. i^f-yn 

t 'y T 2 i: <DmM-^h-t^B:W(,z-n oCt^K'^. 

- -y n ^f - -y r 2 h (DW^^^r^izm^-t^ 
ZtifiX-^^. 

[00331 ^fc, ::<:^ie6£J^®t:'{4, mf-yyi fc^ 

M^s-«yH6 lfcJ:t/f*}jfclli6 3*«IStt^.tt. ^^•yr2 

t^^yTB simyrhfix\i^htiK mt -/TI iz/^yr 
BM*<i£{t^^i, T^-/T2i,z±m^^^/\^(> mjix/^i 
ihffii6 3j!?<i5tt<^*tTt */c, mi-yyuz^m 

/t-y h'6 1 A^"igft^>ix, i^f--y:r2tc:^-^vyB StSjil/ 
m±me 3 3!/«aa(t ^>fiT t, i L . sHf- -y r 1 iz^^yr 

BM}dJ:t/mjkme3tim-f(>tl. =H-'7T2^ZM^ 
•y l*>^lt^tl--CiiV'>. 
[0 0 341 $<^t:, ^±jM6 30^ffltc:{4, ^PSP6 

i-'yyit^yr2t^m^^'^i>'m\Z. tfifcM6 3 

i:gapa{6 2^^^3Aoa=^/^>''^>'rB s t<7)rig^7)^s: 

3ir^^miifLXW^.\^^■^X. mrf-/r\ tT&yr 

2t<7mij^^^%i^i^^^zwi^-th>itifix'% . m 
i- y-ri t^i-yr2t<^m^x *)MMizm±T^i>. 
[00351 z<^?m<^mm(r>mm(r)mmiivikcom*) 
xh^-bK >rofguB4. iMi.fzmmm^zm.'^^ix^ 
t<7)-r'{4^t-». mrf-'yy\iiiiX/=f-^"/-r2 

{4, t^-Tixt >- 'J 3 yiPhtth^y^^/^TX^h t Ltzfj<. 
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